N-methyl antitumour agents. A distinct class of anticancer drugs?
This article reviews the structure-activity characteristics, mode of action, pharmacokinetics and clinical utility of a group of chemically dissimilar antitumour agents which have as a common structural feature the N-methyl moiety. The importance of this feature is shown by the fact that molecules without a substituent on the nitrogen or compounds with N-alkyl groups other than methyl are usually inactive in experimental systems. This observation is supported by structure-activity studies with N-alkyl derivatives of s-triazines, triazenes, formamides, hydrazines and nitrosoureas. Representatives of these structural types which have found clinical application are, respectively, hexamethylmelamine, dacarbazine, N-methylformamide, procarbazine and streptozotocin. Mode of action studies have shown that dacarbazine, procarbazine and streptozotocin can give rise to species capable of methylating nucleic acid. This may be the lesion which produces antitumour activity. The mechanism of action of N-methylmelamines and N-methylformamide remains unclear. There is good evidence that, with the exception of N-methylnitrosoureas, host metabolism is prerequisite for activity with these agents. Although not pronounced, the clinical activity of N-methyl antitumour agents is useful, particularly as activity is not associated with severe haematological toxicity. Furthermore, responses may be observed in patients resistant to bifunctional alkylating agents. It is concluded that the drugs reviewed herein show a degree of coincidence in terms of their biological properties which may warrant a common classification. The term N-methyl antitumour agent is proposed.